Build an XOR gate by using AND, OR and NOT gates.
And together x or y with x and y inverted.
This construction is correct if (a ↔ (x ∧ y))
is a tautology.
(A formula is a tautology if it is always true regardless of the values of the variables).
Automated Theorem Proving
The second example formula had 56 variables. Real world problems have millions of variables. We need computer assistance.
Automated theorem provers are computer programs which perform automated logical deduction.
Used in for instance:
• Formal methods
• Artificial intelligence
• Theoretical mathematics
Proof System
An automated theorem prover is an algorithm for logical reasoning.
But which reasoning rules does it use?
And what do the proofs produced look like? This is described by the proof system used by the algorithm.
Proof system:
Format for writing down proofs + Algorithm for checking correctness
Conjunctive Normal Form
A literal is a variable x or its negation x.
A clause is a disjunction of literals.
x ∨ y ∨ z A clause is true if at least one literal in it is true.
A CNF formula is a conjunction of clauses.
Resolution (continued)
Start with clauses in CNF formula F .
Derive new clauses from the clauses in F by the resolution rule:
B ∨ x C ∨ x B ∨ C A resolution refutation of F is a derivation of a contradiction (x and x) from F . 
